Introduction
Of the many determinants of health, diet is the one that can be improved by interventions. To assess the need for intervention and to evaluate the effect of such actions, monitoring of the usual diet of the population is essential. Comparability of national food consumption data across the European countries is becoming not only of more and more interest, both in the process of law making and evaluating health claims at the EU level, but also as an important provider of nutrition indicators in the EU program on health monitoring.
During October 1999-April 2001 (Official dates, final report was in 2001, EJCN supplement in 2002, see link: http://www.public-health.tu-dresden.de/dotnetnuke3/eu/ Projects/PastProjects/EFCOSUM/tabid/338/Default.aspx), the 'European Food Consumption Survey Method (EFCOSUM)' Project was undertaken within the framework of the EU Programme on Health Monitoring. The aim of the EFCOSUM was to define a method for monitoring food consumption in nationally representative samples of all age-sex categories in Europe in a comparable way. The EFCOSUM recommendations for a harmonized method of food intake assessment were to use repeated 24-h dietary recalls (24-HDRs). In addition, for the estimation of infrequently consumed foods, it was recommended that some questions on habitual consumption of these foods should be included to obtain an insight into the proportion of (non)consumers. The EFCOSUM Project concluded that these methods were suitable for subjects who were 10 years and older. However, in their final report, the EFCOSUM group also points out that in some countries, because of aspects of operationalization (recruitment, interview setting and logistical aspects), it might be needed to exclude subjects aged below 15 years.
A new EU Project, EFCOVAL (European Food Consumption Validation), which started in October 2006, aims at the further development and validation of an existing software program (EPIC-Soft) (the software developed to conduct 24-h dietary recalls (24-HDRs) in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study) for trans-European food consumption surveys in the European adult population. In addition, EFCOVAL aims to define, test and validate a trans-European methodology for undertaking national representative dietary surveys among children, focusing on those in the age group of 4-14 years; this part is called the EFCOVAL-child Project. As part of the process of identifying the best dietary assessment methodologies to be recommended for trans-European surveys among children and to be evaluated as part of EFCOVAL-child Project, experts from 13 European countries and from the United States were brought together at a workshop, 'Recommendations on a trans-European dietary assessment method among children ', in Copenhagen May 24-25, 2007 (http://www.efcoval.eu/) .
The following text presents issues that became apparent in the process. Criteria for trans-European methodologies, advantages and disadvantages of possible/feasible dietary assessment methods are discussed and presented. Finally, recommendations for a trans-European dietary assessment method among children in the age group of 4-14 years are suggested.
Subjects and methods
Criteria for a trans-European methodology for children in the age group of 4-14 years In the process of identifying the best suitable assessment method, our starting point was to determine whether the method suggested for the adults in EFCOSUM would be usable for children in the age group of 4-14 years. However, we also decided to think through all available dietary assessment methods in the process to ensure that the final recommendation would be based on the best evidence. The following criteria were used as additional guidance:
The method should 1. be usable in different countries with different food patterns and cultures; 2. be usable in large samples; 3. provide data on average intake and intake distributions of food and beverages, energy, macronutrients and selected vitamins, minerals; 4. provide data that, as far as possible, is in line with data from the method used for adults; 5. allow the response rate to be kept high and the expenses to be kept at a reasonable level; 6. minimize underreporting.
Results and discussion
Identifying suitable assessment methodologies All traditional dietary assessment methods, 24-HDRs, food records (FRs), food frequency questionnaires (FFQs) and dietary histories, have been used in studies among children and adolescents (McPherson et al., 2000) . If used in an appropriate manner, all these methods could successfully provide information regarding average usual daily intake of food and beverages, energy, macronutrients and selected vitamins, minerals and intake distributions, which is one of the criteria for a trans-European survey. However, FFQs are mostly closed forms and usually adapted to a local study population. It would be very difficult or impossible to develop a questionnaire that is usable in all European countries because of differences in food culture across countries. In a FFQ, all foods with high contribution to variation in intake of energy and selected nutrients should be included. Because of the differences between countries in importance of foods consumed, it is not possible to capture all relevant foods for various countries in one closed list of foods of acceptable length. The FFQ thereby fails to fulfill one of the criteria set for a trans-European study. Because of continuous changes in the food marked all over Europe, the closed form of a FFQ may also not be the best choice of dietary methods for analyses of trends over time. Dietary history is a very laboring method for both the interviewer and the respondent, and thereby a very costly method. The method is not used very often to assess children's diet and does not appear applicable for trans-European surveys. Both FFQ and dietary history rely on long-term memory, and require cognitive skills such as the capability to average consumption that many children from elementary school lack (Baxter, 2009 ). The difficulty with memory will also influence the results from a 24-HDR; however, the problems with long-term memory and conceptualization needed for FFQ's and dietary histories are expected to be even higher (Livingstone and Robson, 2000) . There is very limited research on children's ability to recall food, and this research has mainly been concerned with short-term recall, and shows that recalls are prone to considerable errors (Livingstone et al., 2004) .
According to the criteria, the method chosen for children between 4 and 14 years should provide data that are, as far as possible, in line with data from the method recommended for adults in trans-European surveys, which is repeated 24-HDRs (EFCOSUM). Thus, it seems that the methods of choice for EFCOVAL-child Project are either 24-HDRs or FRs. Both these methods could fulfil the first four criteria for selection of a trans-European methodology. Moreover, a review paper by McPherson et al. (2000) indicates that FRs and 24-HDRs yield more valid data among children than the other methods. This is supported by a recent published systematic review, with the aim to determine the dietary assessment method(s), that provide a valid and accurate estimate of energy intake, among children from birth to 18 years of age, by comparison with doubly labeled water (Burrows et al., 2010) .
Preschoolers and schoolchildren
Accurate assessment of food intakes in children and adolescents is particularly challenging because of the many unique respondent and observer considerations that surface at different ages from early childhood to late adolescence (Livingstone and Robson, 2000) . There may be some distinct different challenges among different age groups in the target population (4-14 years of age) of the EFCOVAL-child Project. Preschoolers (p6 years) and schoolchildren may differ in many important ways, and thus a separate discussion of method selection is needed in these two groups. Preschoolers for instance have a limited ability to cooperate in dietary assessment; therefore, the ability of parents to accurately recall their children's food is vital. It appears that parents can be reliable reporters of children's food intake in the home environment (Klesges et al., 1987) . However, given that more and more parents are working out of home, the suitability of the parent to be the only informants of their child's intake is limited and this must be regarded as a major limiting factor in studies using recall methodology on young children. In the age group of 7-8 years, there seems to be a fairly rapid increase in the ability of children to participate in unassisted recalls for foods eaten in the immediate past (Haraldsdó ttir and Hermansen, 1995; Livingstone et al., 2004) . However, children in the age group between 7 and 10(11) years would often need some help from parents or other adults, especially for providing details about types and quantities of food consumed (Sobo and Rock, 2001; Livingstone et al., 2004) . Table 1 shows the dietary assessment methods that were already used in national dietary surveys among children and adolescents younger than 14 years in the countries involved in EFCOVAL. All the countries used either FRs of varying length or a number of 24-HDRs as the main method.
Dietary assessment methods used in selected European countries

Selection of method
As stated earlier, the two methods that are most suitable for a trans-European survey among children in the age group between 4 and 14 years seem to be FRs or 24-HDRs. In this section, follows a discussion to determine which of the two methods are most feasible for use in the two different age groups-preschoolers (4-6 years) and schoolchildren (7-14 years).
Preschoolers (4-6 years). Records have been used in this age group in several nationally representative surveys, for example, Denmark, France, Netherlands, Belgium and Norway (Table 1 ). The major advantage of the records is the open form making it, in principle, independent of the country and their specific food culture. Most records used are prestructured (with also open-ended items) and it could of course be challenging to develop a standardized structured method that is modified for the specific culture, including food culture of the individual countries (translation, foods, portion sizes), and that still are comparable. Other advantages are that FRs do not rely on memory, they are flexible and several people can be involved in the recording (parents, day carers and so on), and the respondent can estimate/ measure portion size as food is eaten. The major disadvantages are the large respondent burden of parents or other proxy persons (of course, depending on the number of recording days), low response rate among low-income groups, the respondents need some level of literacy (Moreno et al., 2005; Thompson and Subar, 2008) , and parents/other proxy persons may modify diet for easier recording.
The 24-HDRs have been used in the National Health and Nutrition Examination Survey among children in the age group of 4-14 years, and in Europe it has been used in the Basque country, Spain (Table 1) . The major advantages are that it is open-ended and applicable for cross-cultural surveys, good in populations with low literacy skills, less burdensome for respondents than a FR, retrospective and not influencing the diet, can be computerized and are suitable for large samples. The major disadvantage is that parents may not necessarily know about food intake by the child away from home (in day care/preschool and so on), and information from a third person may be needed and details about the foods eaten may be unknown. Children in the age group of 4-6 years are not good reporters. Other disadvantages may be that it relies on memory, it is hard to define portion size even with aids (Livingstone and Robson, 2000) and all interviewers have to be well trained.
Schoolchildren (7-14 years). The advantages and disadvantages for records and recalls mentioned for preschoolers are almost the same for schoolchildren. One large difference between preschooler and schoolchildren is the capability of schoolchildren to report more information about food consumption by themselves. As mentioned earlier, this capacity increases with increasing age and makes the methods less dependent of a third person (from, for instance, the school). Moreover, for the 24-HDR, a face-to-face interview may be of more value among the schoolchildren than a 24-HDR by telephone interview, as it requires two persons to be involved (the respondent themselves and a parent).
In summary, as 24-HDRs are logistically simple, applicable for cross-cultural surveys, less burdensome for the respondents and in line with the dietary assessment method, suggested among adults in trans-European surveys, this would logically be our first choice of method for children. The earlier referred systematic review by Burrows et al. (2010) partly supports this conclusion. The authors concluded that the 24-h multiple-pass recall method conducted over at least a 3-day period and including proxy persons was the most accurate method to estimate energy intake for the children in the age group of 4-11 years.
However, as preschoolers (4-6 years), in most cases, would need the involvement of another proxy person, in addition to the parent, a prestructured and standardized FR may be more functional in this age group. The 24-HDR, assisted by parents, would be the method of selection among the schoolchildren (7-14 years). Experiences from the Netherlands indicate that even young adolescents (12-14 years of age) may need assistance of the parent during the interview.
Number of days. The method selected for a trans-European survey should be able to provide data on usual average intake and intake distributions. One-day record or a single 24-HDR would be enough to estimate the average intake in a group, Three-day consecutive food record, face-to-face at home, no additional FFQ Czech Republic (Ruprich et al., 2006) No data on young children but not suitable for determining distribution of usual dietary intake (Nelson et al., 1989) . To obtain population distribution of average intake, one might use two non-consecutive days of records or recalls. Thereafter, habitual intake distributions can be constructed by applying suitable statistical formulae and data transformation . The major modeling methods developed to date for estimating distribution of usual intake from 24-HDRs are reviewed and described in detail by Dodd et al. (2006) , and they conclude that there is a need for improved methods for estimating usual intake distribution, especially for episodically consumed foods. Several have suggested adding information about users and long-time frequency in the modeling by using data from a FFQ (food propensity questionnaire; Hoffmann et al., 2002; Subar et al., 2006) . This information could, together with repeated 24-HDRs in newly developed statistical models, yield more precise/ accurate estimation of the distribution of usual intake of foods (National Cancer Institute method by Tooze et al., 2006 ; Multiple Source Method by Haubrock et al., 2011) .
Validity. It is widely accepted that misreporting is a major problem in dietary surveys. Validation studies among children and adolescents using total energy expenditure, estimated by the doubly labeled water method, to assess the accuracy of energy intake, indicate that the data are prone to especially underreporting (Livingstone and Robson, 2000) . In a review paper by Livingstone and Black (2003) , 11 studies were identified, reporting the accuracy of energy intakes estimated with different dietary assessment methods in the age group of 4-14 years. Most of the studies are unfortunately small and include highly selected subjects. In general, the studies show a tendency to an increase in underreporting with increasing age, the reason for that is thoroughly discussed in papers by Livingstone and Robson, 2000; Livingstone et al., 2004 . Moreover, it was identified that obese adolescents and children underreported energy intake to a larger extent than normal-weight subjects, which is comparable to results found among adults (Lissner, 2002; Livingstone et al., 2004) . Most of the validation studies were evaluating diet records with varying length. The records were found to yield acceptable average energy intake among children (aged 1-12 years), whereas underreporting was a more serious problem among adolescents (12-18 years; Livingstone and Black, 2003) . Twenty-four-hour dietary recall was only evaluated in two studies. In summary, these validation studies indicate that, on the group level, records may provide more accurate data among children than for the older age group. Because of the very limited number of studies using 24-HDR, it is difficult to generalize the results on this method (Livingstone and Black, 2003) . The review by Burrows et al. (2010) not only includes some of the same studies as in the review by Livingstone and Black (2003) but also incorporates some new studies. As mentioned earlier, they conclude that the 24-HDR method is superior to the record method in the age group of 4-11 years. This was based on three studies that validated the 24-h multiple pass method and on five studies that validated estimated/ weighed records among 4-to 18-year-old children. These reviews on the validity of dietary assessment methods do not really give a very clear guidance to advocate one method over the other. More research is needed to conclude whether recall is superior to records in the age group of 4-14 years, or vice versa.
Suggested recommendations for EFCOVAL-child Project
Even if the literature does not give a clear recommendation on which of the methods, 24-HDRs and records, are most suitable for the preschoolers (age group 4-6 years) and the schoolchildren (7-14 years), we are, based on the above discussion, giving the following recommendations.
Preschoolers (4-6 years). For preschoolers, two non-consecutive days of FRs are recommended, using a (for children adapted) picture booklet and household measures for portion-size estimation. The picture booklet will probably include some differences among the European countries, as locally relevant foods have to be included; this approach has earlier been used in the EPIC Study (Slimani and Valsta, 2002) . All days in the week should be equally represented and randomly assigned in the sample. The FR should be structured (with open-ended items as well), and should specifically ask for product details comparable to the structure of EPIC-Soft, as used in the Dutch FR for younger children. The period between the two registration days should be a minimum of 4 weeks, as recommended in the EFCOSUM. The parents should register the foods eaten, assisted by proxy persons in daycare center and so on. Faceto-face instruction at the first FR is recommended, and a phone call or a letter of reminder before the second FR is advised. Moreover, it is also recommended that the dietician/ interviewer afterward should carry out a more detailed check of the completeness of the records and possibilities to visit or phone the participant, if feasible with respect to finances and logistics. This will improve the quality of the records. Schoolchildren (7-14 years). For schoolchildren, repeated 24-HDRs are recommended, using a picture booklet and household measures for portion-size estimation. The picture booklet will, as for schoolchildren, probably include some differences among European countries. All days in the week should be equally represented and randomly assigned in the sample, and the period between the two registration days should be a minimum of 4 weeks. EPIC-Soft should be used for the interview (see below). One parent should assist the child at the 24-HDR interview, hence, face-to-face interviews are required. To help recalling of food eaten out of home, the children should bring a booklet to register what is eaten in school or other places out of home. Smaller schoolchildren will need help from the school staff or other adults to register consumption in the booklet.
EPIC-Soft.
To facilitate the comparability with adult data, it was decided to recommend the use of the same computerized 24-HDR program-the EPIC-Soft program-among schoolchildren, as suggested in the EFCOSUM for adults. The EPIC-Soft program has been developed for adults and is described in detail elsewhere (Slimani and Valsta, 2002) . It may need some adaptations when used among children; for instance, inclusion of specific children's food, change of defined maximum consumed quantities (for data-control purposes) in the program. Moreover, changes in the picture booklet used in the interview may be necessary.
For the preschoolers, it would be optimal for trans-age comparisons if data collected through the 2-day diet record could be entered in the EPIC-Soft program and further be handled and analyzed in the same way as the EPIC-Soft data from the schoolchildren and the adults. This is already successfully applied in the Netherlands (Ocké et al., 2008) . However, because the EPIC-Soft program was originally developed as a 24-HDR program and not as data-entry program for diet records, some adaptations of the software are required in order to facilitate the data entry of diet records.
For trans-European food consumption studies, besides using the same methodology for intake measurement, it is also important that comparable nutrient databases will be used for calculation of energy and nutrient intake. European Food Information Resource (EUROFIR) achieved major progress in this aspect (Becker, 2010) . It was not further explored within this EFCOVAL-child Project.
Future plans in EFCOVAL-child Project
Future actions are to test the suggested EFCOVAL-child method for dietary surveys among children in two European countries (Denmark and the Basque country), and point out how to improve the method before extending the method to other European countries. The main aims of the feasibility study will be to assess whether the proposed methodologies would provide reliable data, and whether the proposed methods and measurements are acceptable to respondents and could be carried out effectively, and to identify the need for revisions of the method.
Conclusion
The EFCOVAL-child Project recommend to study the feasibility and validity of two non-consecutive days of FRs used among preschoolers and repeated 24-HDR in a faceto-face interview with both child and parent, assisted by a booklet for out-of-home consumption used among schoolchildren. EPIC-Soft is recommended to be tested for data entry in both methods. Furthermore, on the basis of the results from the feasibility and validation studies, the EFCOVAL-child Project should further refine the recommendations on how dietary intake should be measured in a trans-European survey among children.
